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(57) Alarm apparatus (1) for determining if a vehicle is 
moved while the alarm apparatus (1) is armed. The alarm 
apparatus (1) comprises a global position sensing circuit 



Is the current position of the 
vehicle from the global position sensing circuit (12) at ten 
minute intervals to check if the vehicle has been moved. 
Each current position is compared with the first position of 
the vehicle after the a larm a pparatus (1) has been a i med, 
and the difference between the current and first positions 
is determined. If this difference exceeds a predetermined 
difference the control circuit (6) activates an interface 
circuit (14) for powering up a mobile telephone (15). On 
establishing a telephone line with a central monitoring 
-*-*=— a signal is outputted by the control circuit 16) 



the central monitoring st a t i o i 
has been moved and the cl 



it position of the vehicle. 
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From block 53 



To block 47 



| Call up check position routine ~\ ~~ 
I 



56 



Wait for new valid current position 
and read the new current position 



Difference in positions = 
first read position - new current position 



Store difference in positions" 



| Read stored predetermined difference 
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From block 87 



95 — [ Activate alarm circurf 























95 J Activate interface circuit | 

97. 1 ' , 








V| Wait for line | 




















' 99-^ jYes 






\- Output second signal [ 






100-^ | 

[ Wait for acknowledgement | 












101 \^ M 

^^cknowledaemenT\ NO ^ 







receive d 
Yes 

To block 88 



Rg. 3(b) 
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"Alarm apparatus for determining 
if a vehicle is moved" 



The present invention relates to alarm apparatus for a 





vehicle for du Ltsi'inining if the vehicle is moved, and 






5 the invention also relates to a method for determining 
if a vehicle is moved. 












Vehicle alarms and immobilisers are well know. Such 
alarms , in general, are referred t.o as car alarms, and 












typically, comprise a monitoring circuit, for 
10 monitoring, for example, ultrasonic transducers located 






^-^s within the vehicle for determining unauthorised access 






to the vehicle. Such alarms also, in general, comprise 
a vehicle immobilising circuit for immobilising the 












vehicle, and an alarm circuit for powering an audible 
15 alarm in the event of an unauthorised entry to the 






vehicle. Such car alarms are typically armed and 






disarmed by a remote transmitter, which typically, is 
provided in the form of a key fob. While such alarms 








are adequate for protecting a vehicle parked in, for 
20 example, a built-up area where if an unauthorised 




attempt to enter or take the vehicle is made, the 




sounding of the alarm, in general, is heard by people 
in the near vicinity, which in general, is sufficient 








for causing a thief to take fright and run from the 
25 scene, thereby leaving the vehicle. However, such car 
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l vehicle 



alarms are in general, of little value, when 
is parked in a remote unpopulated area, since the 
alarm, in g eneral , will not be heard, and thus, the 



thief will be allowed sufficient time to bypass the car 
alarm, by as is generally referred to "hot wiring" the 



car or vehicle. Additionally, even when a car is 
parked in a populated area, it is possible for a thief 
to m ove the car, either by pushing the car away fr on^ 



the populated area, or indeed, transferring the vehicle 
i tru ck o r the li ke, and transporting the car to a 



location where the car can be "hot wired" in a locati 
convenient for the thief to operate. 

It is also desirable that car alarms should draw 
minimnm power from the vehicle battery during armed 



15 periods in order to avoid an* dang e r of the veh i r r lp 
battery being discharged to a level where it is no 
longer functional for providing sufficient power for 



starting the vehicle, or indeed, for powering the car 
alarm in the armed state. 



There is therefore a need for alarm apparatus for a 
vehicle for determining if the v e hicle i s 



for giving an indication of the movement of the vehicle 
which allows the vehicle to be tracked and recovered. 



The present invention is directed towards providing 
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such alarm apparatus, and the invention is also 
directed towards a method for determining if a v< 



According to the inv e ntion there is provided alarm 



~~5 apparatus for a vehicle for determining if the vehicle 
is moved, the apparatus being operable in an armed 



s tate and a di sarmed state and comprising 



a global position sensing circuit for 
communicating with a glob a l s a tellite positioning 



network for determining the location ot the vehicle, 

a control means for controlling the global 
position sensing circuit and for reading the state of 
the apparatus and for reading the global position 
sensing circuit at first predetermined time intervals 



~~ 15" when the apparatus is in the armed stdLe lor 

determining the position of the vehicle, the control 
means comprising 

a first storing means for storing the first read 
position each time the apparatus is operated in the 
20 armed state, 

a first comparing means for comparing the current 
position read from the global position sensing circuit 
with the first read position and for determining the 
difference between the current position and the first 



25 r ead position, 



a second comparing means for comparing the 
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difference determined by the first comparing to-i,* with 
a predetermined difference value, 

, jpi-^rf ace means operating under the control of 



the control means for interfacing the apparatus with a 
t r ansmission means, the interface means being 



responsive to the second comparing means determining 
that the difference determined by the first comparing 
m eans cr eeds the predetermined difference value tor 



outputting a first signal to the transmission means for 
■ntral monitoring station for 



indicating that the vehicle has been moved, and 

a means for operating the apparatus in a low power 
mode during each first predetermined time interval. 



TP one embodiment of the invention the means for 



-15 operating the appara t us in the low pow e r mone is 

responsive to the second comparing means determining 
that the difference determined b y t he first comparing 



means 
value . 



does not exceed the predetermined difference 



20 



in another embodiment of the invention the means for 



mode 



operating the apparatus in the low power 
responsive to the apparatus being in the armed state. 



Preferably, the control means commences timing each 



first predetermined time interval after the second 
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comparing means determines that the dif f 

determined by the first comparing means does not exceed 

the predetermined difference value or when the first 



signal has been transmitted by the transmission means . 



~5 Advantageously, the interface means comprises an 

interface circuit for interfacing the apparatus with a 
mobile telephone. Preferably, the interface circuit 



comprises a means for dialling a predetermined number 
on the m o bile telephone. 



Alternatively, or in addition, the interface means 
comprises an interface circuit for interfacing the 
apparatus with a radio transmitter. Preferably, the 
interface circuit comprises a means for activating the 



radio LL ansmitter to transmit thp fi rst signal. 



^5 m one embodiment of t he invention th o control ma n ns 

comprises a second storing means for storing parameters 
of boundaries of a predetermined area within which the 

v e hicle can validly move . 



in anothe r embodiment of the invention the control 



means reads the output of the global position sensing 
circuit at second predetermined time intervals when the 



is in the disarmed state for determining the 



position of the vehicle, and the control means 
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1 




















comprises a third comparxng means for comparing the 
current position of the vehicle with the preaetermx 






area for determining if the vehicle is outside the 






predetermined area. 












5 m a further embodiment of the invention th«> interface 

means is responsive to the third companuy 






outputting a second signal to the transmission means 






for transmission to the central monitoring station for 
indicating that the vehicle has moved outside the 












10 predetermined area. 






^ in a further embodiment of the invention the means for 






operating the apparatus in the low power mode is 
responsive to the third comparing means determining 






~— no^ition of the vehicle is within 




that tile uuLio". j-v-"- r — 
15 the predetermined area for operating the apparatus in 

the low puw«r mode during the next second predetermined 








time interval. 




In a -till father embodiment of the invention the 




means for operating the apparatus in the low power mode 
20 during each second predetermined time interval is 








responsive to the apparatus being in the disarmed 
state . 








In one embodiment of the invention the control means 
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times each second predetermined time xnterval aftor the 
third comparing means determines that the current 






position of the vehicle is within the predetermined 






area, or after the second signal has been transmitted 
5 by the transmission means. 












Preferably, the second signal comprises a message for 






indicating that the vehicle has moved outside the 






predetermined area and the current position of the 
vehicle. 












10 Advantageously, the first signal comprises a message 






indicating that the vehicle has been moved and the 






current position of the vehicle. 






In one embodimont of the invention the apparatus 






further comprises a vehicle monitoring circuit, the 






15 monitoring circuit being responsive to the apparatus 






being in the armed state for monitoring for 
unauthorised entry to the vehicle, and the apparatus 






may comprises a vehicle immobilising means, 






immobilising means being responsive to the apparatus 
being in the armed state for immobilising the vehicle. 












Further, the apparatus may comprises an alarm 






activatino circuit for powering an alarm, the alarm 




/~N activating circuit being responsive to the vehicle 
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... ..chnrised entry to the 




monitoring circuit detecting — " ' 

alarm activating circuit xs 
vehicle. Preferably, the alarm actxv 






■^pbn.lv, to the second comparing means deternnmng 






that the difference determined by the first comparing 

h= ^h* ^redetermined difference value. 
«■ means ex rp eds the preuBi.ci™ j -" v 












^ imrention the apparatus 
in one embodiment of the xnventxon 






arises a receiving means fox xeceivxng ^la for 






operating the apparatus in the respective armed ana 
disarmed states. 












10 I„ another e^hodi-nt o f the invention th. apparatus 






— prises an entry — » for entering the predetermined 






oiflerenc. value into th. first storing »..ns. 
Pr.fera.iy. the entry »e.n, facilitates entry of the 




value oC Lhe f Irot pr^termined time interval into 




15 control—- Advantageously, the entry means 

facilitates en.xv of the peters of the boundaries 








of the predetermined area into the second Hturing 
m eans. Ideally, the entry -as facilitates entry of 




Lne value of second predetermined txme mU^al- 




20 An one embodiment of the invention the apparatus 








comprises a timing means tor txming ~* predetermined 
time interval. 








^ Additionally, the invention provides a -othod for 
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determining if a vehicle is moved whe.exn the vehicle 
comprises alarm apparatus operable in an armed and a 




^ <=i- a i- P and comprising a global position sensing 
disarmed state ana Luwpx.i.aj.» 3 ^ 




circuit for communicating with a global satellite 

i ^Qt-orminina the location of the 
5 positioning network for determining we 








vehicle, the method comprising the ...Leps of 

reading an output of the global position sensing 




• *i- first predetermined time intervals when the 




apparatus is in the armed state for determining the 
10 position of the vehicle, 








storing the first read position oach timp after 
the apparatus is operated in the armed state in a first 




storing means 




comparing the current position read from the 
is global position sensing circuit with the first read 








position in a lirst comparing means, and determining 
the difference between the current position and the 




first read position, 




comparing the difference determined by the first 
20 comparing means in a second comparing means with a 








predetermined difference value, 

outputting a first signal to a transmission means 
for transmission of the first signal to a central 








m onitoring station for indicating that the vehicle has 
25 been moved if the difference determined by the first 




j . i „v.rt^a4-orminpH cliff eirsncs 

comparing moans exceeds the predetermined am 




/^~^, value , and 
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operating the apparatus in a ^ — " - 
each first predetermined time interval. 

In one embodiment of the invention the alarm apparatus 
...^ ,„ .hp low cower mode after the second 




iS OpWH-eu ■ . - 




5 coding »eans determines th,t life UUIcrcncc 




the predetermined difference. 




, . . 4. he invention the alarm 
Iii another embodiment of the inveu 








— apparatus is oper,^ ^ .1,1.. P°™r m*o™~> th. 1 

I0 first predetermined time intervals when the apparatus 




A hate 

«^ i «? in the armed state . 




* ^ ^hodiment of the invention the method 
In a further embodiment 








further comprises th. step of cornering at second 
predetermined time intervals in a third comparing means 




i, the current position of the vehicle with parameters of 




b „ u „dari.s of . predetermined area stored in a second 
. n„ means within which the vehicle can validly move 




for determining if the veh.irle is outside the 




^ri^termined area when the apparatus is in the 




20 disarmed state, ^ele^ly, the m^hod further 




comprises the step of outputting a secona s^l I- 
transmission to a central monitoring station for 




indicating that the venire has moved outside the 




„ «-„ i-hP third comparing 
^ predetermined area in response to the 
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means . 





»j 4. „„„„ e i„ t i,o alarm aDDaratus is operated in the 
Advantageously, tne aiaiiu ow 1 " r . 






low power mode during each second predetermined time 

, . . . . * ^uif.: nn moans has determined 
interval after the third comparing means 












5 that the current position ot tne vehiuk « wiLhin the 
predetermined area . 












In one embodiment of the invention the alarm apparatus 

^ . „ j ; _ f ho -i™ nower mode during each second 
is operated in the low power muuc uuj. ■* 












predetermined time interval when Lhe apparatun is 
10 disarmed. 












Ideally, the timing of the second predetermined time 
intervals commences after the third comparing means 






determines that Lhe current position of the vehicle is 






within the predetermined area, or after the second 






15 signal has been transmitted from the transmission 






means. 






Preferably, the timing of each first predetermined time 






interval commences when the second comparing means 
. . . . v _ ^ .1 : cf„^r.r.o ^ot-orminsd bv the first 




determines uiai. - 




20 comparing means does not exceed the predetermined 

difference value, or when the first signal has been 




transmitted from the transmission means. 
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in one embodiment of the invention the second 

i in the ranqe of thirty 
predetermined time interval Ires in the ra g 






_„ ds to fifteen minutes. Preferably the second . 






predetermined time interval lies in the range of forty- 
• 

5 five seconds to five minutes. 












■ . B ^„„o ^redetermined time interval 
Advantageously, the second predetermin 






is in the order of sixty seconds. 






« m v^Hitnent of the invention the first 
In one embodiment 












predetermined UL^e interval in the range of five 

^ minutes. Preferably, the first 
10 minutes to twenty minutes. 






— predetermined time interval lie. in the range of eight 






: minutes to fifteen minutes. 






+u a fir^t predetermined time interval 






Advantageously, the iirsi v± 
is in the order of ten minutes. 












15 ideally, the predetermined difference value is stored 
in a lookup table. Preferably, the predetermined 






difference v»Vn«» is entered during set-up or th» 


















Advantageously, the predetermined difference vain. ,s 
20 function of the allowable error in the global satellite 




position network. 
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Advantageously, each predetermined time interval is 
stored in a look-up table. 

In one embodiment of the invention each predetermined 
time interval is entered during set-up of the 



■ embodiment of the invention an alarm circuit in 



the apparatus is activated for powering an alarm when 
the second comparing means determines that the 



difference determined by the first comparing means 
10 exceeds the predetermined difference value. 

Preferably, the alarm circuit is activated for powering 
an alarm when the third comparing means determines that 
the current position of the vehicle is outside the 
predetermined area. 

"~ 15 The invention will be more clearly understood Ixum Uhe 



following description of a preferred embodiment thereof 
which is given by way of example only with reference to 
the accompanying drawings, in which: 



Fig. 1 is a block representation of alarm 
apparatus according to the invention for use in i 
motor vehicle for determining if the vehicle is 
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Figs. 2(a) and (b) illustrate a flu* chart of a 
routine of a computer programme for controlling 
i-he alarm apparatus for Fig. 1, ana 



Fi gs. -1(a ) and fb) illustrate a flow chart of 



another routine of the computer program, 
controlling the alarm apparatus of Fig. 



Referring to the drawings there is illustrated an alarm 



apparatus 



according to the invention indicated 



generally by the referee 1 for det er mi nin g if a motor 
vehicle is moved, and for transmitting an alert signal 
L the event of unauthorised moment of the veh i cle. 



The apparatus 1 is operable in an armed state and in a 
disarmed state. In the armed state the apparatus 1 
Monitors L h« Position of the vehicle for determining if 



monitors urc 

the vehicle is moved and also monitors the vehicle for 
determmmg unau t horis e d e ntry to the vehicle. In the 



disarmed state the apparatus 1 monitors the position of 
the vehicle for determining if the vehicle is within a 
^deter m ined area , these aspects of the apparatus ^ 



20 described below. 



The apparatus 1 comprises a typical car alauu circuit 2 
which comprises a monitoring circuit 3 for monitoring 
u ltra sonic tra nsducers 4 located in the vemcle for 



monitoring for unauthorised entry into the vehicle, 
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when the apparatus 1 is in the armed state. 

monitoring circuit 3 also monitors an electric current 

meter 5 when the apparatus 1 is in the-armed state fui 

<- rir-awn fT-om the vehicle battery also 
monitoring current drawn from tne veniox 

b for determining unauthorised entry into the vehicle, in 








the event in an increase in current ben.y ih.awn from 
the battery as a result of a courtesy switch being 




operated by opening of a door of the vehicle. 




A control means comprising a control circuit 6 having a 




-y ^„ mnnitnrina circuit 3^ — and — in 




10 microprocessor 7 reads tne fonn.uni iy 

the event of the monitoring circuit 3 determining 




_ authorised entry an alarm circuit 8 of the car alarm 




? -t- 9 activated for powering an audible alarm 
circuit A is autivaueu ± *->■*- f 

(not shown) for alerting to the unauthorised entry. A 




•r^-, ■ n( ,;iicin n circuit 9 of the car alarm circuit 




15 vehicle immobilising circuit ? 

2 is also operated under the control of the control 




circuit 6 for immobilising the vehicle when the 




apparatus 1 is in the armed state. A receiving means, 
namely, a radio receiver 10 receives an appropriate 




20 radio signal which is relayed to the control circuit 6 




for altering the state of the apparatus 1. If the 




apparatus i is in Uib disarmed state, the signal 




received by the radio receiver 10 causes the control 
circuit 6 to operate the apparatus 1 in the armed 




25 state and vice versa. The car alarm circuit 2 and its 




, operation will be well known to those skilled in the 
















1 
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art. 











— A position sensing crrcnit 12 ^atco nnd.r the ^_ 






i -^r.»ii- 6 for determining the 
control of the control circuit 6 tor 

position of the .otor vehicle using a global satellite 












5 positioning network. b uch global po-si^ on sensing , . 

• 1, /i i be well known to those skilled in the 
circuits 12 will be wen iu . . 






Briefly, by using a system of telemetry and 






, f^m three satellites of the global 
receiving signals from three sar 

cato1 ,-e Positioning network, the global position 












10 sensing circuit can determine th. Precise location of 

the vehicle within a relatively narrow margin of error. 






— xn cases where global position son^ng ( .PS)is used the 






• of the vehicle can typically be determined 
location of the venn-w ' r 

-,«.„ seventy-five metres of its e M ct location, wnile 












15 in th e case of differential global position sensing 

(D 3PS, the location »„ be determined with an accuracy 






ot ^proximately ul^t,. Il« P^ent , which typically 






^s t h. location of the vehide.to be « 
within approximately two metres of its «.ct location. 




— w ., lla oontrol circuit. 6 operate, the gl*»l P°"""" 




s»sin, circuit !2 at first p^et e „insd ti»e 
— ^.rvai, oi .ppra^t.ly ten -,i- uW duration »h.n 








th. apparatus 1 is in the armed .L.U. i°r dotorm,n,ng 

the current position of the vehicle. The current 




- , b ^ 1- -an fro* an output of th. global ^ 




^ portion sensing circuit 12 by the control circuit 6. 
















1 
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When the apparatus 1 is in the disarmed state the 
control circuit 6 operates the global position sensing 






circuit 12 at second predetermined time intervals ot 






approximately one minute duration for determining the 
5 position of the vehicle, which is also read by tne 












control circuit 6 from the output of the circuit 12. 
An interface circuit 14 interfaces the alarm apparatus 






1 with a mobile telephone 15, and under the control of 






the control circuit 6 outputs first and second signals 
10 through the mobile telephone 15 to a central monitoring 












station tor indicating if the vehicle 1 has been moved, 

or if the vehicle has moved outside the boundaries of 






/ <— ^ the predetermined area. This is described in more 





detail below. 





K Before describing tho alarm apparatus 1 xn rurtner 

detail, an outline of the operation of the alarm 






apparatus 1 will first be given. Whan the alarm 






apparatus 1 is in the disarmed state, and the radio 
receiver 10 receives the appropriate signal for arming 






20 the apparatus 1 , the control circuit 6 operates the 






apparatus 1 in the armed state. In this state the 
control circuit 6 operates the immobilising circuit 9 












for immobilising the vehicle, and activates the 
monitoring circuit 3 for monitoring the ultrasonic 






?S sensors 4 and the electrical current meter 5. 






/~N Initially on being armed, the control circuit 6 
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operates the global P~«l»n — « 
a.termining the location of the vehicie, and the 

^ .i»uit « p°°»i°" »c gg!r 



from the output of the global position sensing crrcurt 
5 12 . .his, t ^ny, U ^ the longitude and 



1/ . Iiuo r -I t -■ ■ 

latitude coordinates of the portion o, - ■ 

Th is first read position is stored in a first -ring 
means, n^ly, . »n.» T^lthtn- 



means , t 

the control circuit 6. ,nd the control circuit 

10 operates * app a r 1 in ■ I* P°«" 

. . - 1 — f< - i r minimising 



operai.co — 

the first predetermined time interval for ,,inimicr„g 
the pover r.guirement from the vehicle battery, During 
and c „H ,^ ,, ent first predetermined ti« ihtervals, 



circuit 3 periodically monitors the 
the monitoring circuit j e^- 

. pn , o ra 4 and the electric meter 5 at 
^3 ultrasonic s e nsors t anu 



intervals typically of fifteen seconds. 



Attor the first predetermined time mtei^l La. timed 



Alt e r r- 

out the centre! circuit e „=*es up the alarm apparatus 
x and occrat.. the global position sensing circuit 12 

' _ * i ,,<!»li i c. 1 e . 



1, auu 

M for determining the current po.i t .cn of the vehicle. 
Thi6 is read from the output of the global position 
circuit 12 by the control circuit 6. E^rslL 



comparing moans, namely. . U«t comparator !7 in t„. 
, u „tr o l c i rcu it 6 compares the current position of the 



25 vehicle with th, first lead position in the first 

3torl „ g means 16 and determines the difference between 
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the two positions . This difference value is f ed t« * 
second comparing means, namely, a second comparator 18 






iT , thP control circuit 6 which compares the difference 






determined by the first comparator 17 with a 

... 

5 predetermined difference value which is stored 












look-up table in a second storing means, namely, a 
general random access memory 19 of the control circuit 






6. If the second comparator 18 determines that the 






difference determined by the first comparator 17 does 

, „, 0 j»forninefl difference value, then the 
10 not exceed the predetermined aiiieieiii-c vuj.u , 












control circuit 6 returns the alarm apparatus 1 to 
operate in the low power mode for another first 






/ ^ predetermined time interval ot approximately L=n 






minutes , at the end of which the control circuit 6 
15 again wakes up the alarm apparatus 1 for determining 






the next current position of the vehicle as already 






described. 












If the second comparator 18 determines that the 
difference determined by the first comparator 17 






20 exceeds tho predetermined difference value, in, other 






words, indicating that the vehicle has been moved, the 
couLiol circuit 6 activates the alarm circuit 8 for 












powering the alarm (not shown). The control circuit 6 
operates the interface circuit 14 for powering the 






25 mobile tolephone 15 to cause the mobile telephone 15 to 






/—N. dial the central monitoring station, and when a line 
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, established with the cental n 
the first signal is relayed by 
le IS- ~ In this embodiment of tl 



telephone J.3 • x» 

first signal contains a message which indicates that 
5 the vohielp has been moved and gives the current 








position of the vehicle by longitude and latitude 

coordinates . 








After the first signal has been relayed through the 
mobile telephone 15 and an acknowledgement signal has 








1D been received and read by tho control circuit 6, the 

control circuit 6 may again operate the apparatus 1 xn 
, * ,.„fKor first predetermined time 




the low power mode tor anoLh«x Iir-x pr 




interval of approximately ten minutes, and so the alarm 

. ^ _ en lnnn aS "the 

apparatus 1 continues to operate for so long 




15 alarm appa^us 1 in in f armed state. In other 




words, during the period while the alarm circuit 1 xs 
^ the control circuit 6 wakes up the 




in the armed state, tne mnuu 




global position sensing circuit 12, ana reads lL» 

r >-v. a „ D hirle from the global 
current position of the vehicle tram 




•«- ii at t-he first predetermined 
20 position sensing circuit 12 at the tir 




time intervals of ten minutes. 








When the radio receiver 10 receives an appropriate 
signal for disarming the alarm apparatus 1, the control 




circuit 6 disarms the alarm apparatus 1 and 0¥ *~X~b 




25 the alarm apparatus 1 in the disarmed state. In the 
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disarmed state, the vehicle immobilising circuit 9 is 
deactivated, thereby mobilising the vehicle 1, and the 
monitoring circuit 3 is deactivated. While tne alarm 



apparatus 1 is in the disarmed state the control 
_5 cir cuit fi oper ates the global position sensing circuit 



12 at the second predetermined time intervals of 
minute duration, and reads the current position of the 
vehicle from the output of the global position sensing^ 



circuit 12. The current position of the vehicle is 
com pared in a third comparing means, namely, a third 



comparator 20, with a p re determin e d ar e a which i s 

stored in the general random access memory 19 in t* 
form of boundary coordinates to asum. Lain if tho 
current position of the vehicle is outside the 
15 predetermined area. If it is determined that the 



currenL position of th e vehicle- i s w i thin the 
predetermined area, then the control circuit 6 operates 



the alarm appara t us for another second p r edetermined 



time interval of approximately one minute in the low 
power mode. At the end of that second predetermined 
timo interval, thn control circuit 6 wakes up the alarm 



apparatus 1 and again reads the current position of the 
vehicle. 

in the event that the third comparator 20 determines 
?r that the current position of the vehicle is outside the 



predetermined area, the control circuit 6 operates the 
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^circuit B for powerrng the alarm (not shown) , 
This alerts the driver to the fact that the vehicle has 
hoP n moved outside the predetermined , 



circuit 6 also operates the interface circuit 14 for 
p ower in g th e mobile telephone 15 for relaying the 



second signal to the ceu U al monitori n g station. The 
second signal contains a message indicating that the 



and 



vehicle has moved outsxde the p r edet e rmined ar.a 
contains the longitude and latitude coordinates of tne 
n,r rm t posit ion of the vehicle. After an 

... -.... m v, 3e be<?n run'n lVed by the control 

acknowledgement bxgnal has been rece 



circuit 6 through the mobile telephone 15 the control 
circuit 6 may again operate th e alarm a pparatus 1 in 



termined 



the low power mode for the next second prede 
time interval of one minute, at the end of which the 
.on u ol circuit 6 ope r ates the global position sens 



15 



circuit 12 for determining the current position of the 
vehicle aud the control c i rcuits reads the current 



position which again is compared by the Lhixd 
comparator 20 with the predetermined area stored in the 
gonera] random access memory 19, 



Ait entry i 



, nmn e1 y, an input port 22 is provided in 



the control circuit 6 to the microprocessor 
connecting to a suitable inputting apparatus, for 
25 MM P 1,. a personal computer tor mpuLtiug the valu. of 



the predetermined difference for comparison with the 
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difference between the first read position a,,d Die 
current position of the vehicle when the apparatus is 
in the armed state. The boundary coordinates of the— 



predetermined area are also inputted through the input 
port 22, as are the values of the first predetermined 



time interval and the second predetermined Lime 
interval, and other operating parameters and codes 
„hich are required for normal operation ot the aW 



apparatus 1. These will be well known to those skilled 
in th° wr *. Typically, the parameters 



and codes are 



entered through the input port 22 during s o t - up of the 
alarm apparatus 1, and may be either factory entered or 
entered by an installer of the apparatus in d .ehicl^- 



, Figs. 2 and 3, routines of a computer 



■ which are s tor ed in th o microprocessor 



operating the apparatus 1 will now be described. 
routine, the flow chart of which i s illu s trated in 



Figs. 2(a) and (b) controls the apparatus 1 when the 
apparatus 1 is in the armed state for determining if 
the vehicle is movod while in the armed state. The 



routine, the flow chart of which is illustrated in 
Figs. j(a) and (b) controls the apparatu s 1 when the 



apparatus 1 is in the disarmed state for determining it 
the vehicle moves outside the predetermined 



I area. 



25 Referring initially to Figs. 2(a) and (b), block 40 
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starts the routine of Fig. 2, and the rout.no moves to 
block 41 which determines if the apparatus 1 is in the 




arm .H „„t. e . If the apparatus 1 is not in the aimed 




state, the routine moves to block 42 which returns 

i *-n the callinq programme. 
5 control of the apparatus 1 to tne cam. 








On block 41 determining that the apparatus 1 xs xn the 

. „ m„ r v d4 Block 44 
armed state, the routine moves to block 44. 




up a check position routine stored iu the 




Microprocessor 1 for operating the global position 

., 17 for determining the current position 
10 sensing circuit \i ior ubi-cj-i"j-* y 








of the vehicle. Such ratines will be well known to 

mo ar t and the actual operation of 
those skilled in the art, ana tne * 




^ the global position sensing circuit 12 for detaining 




the location of the vehicle using a global satellite 

«itionina network will also be well known to those 
15 positioning n« uwuj.^ 




skilled in the ait, and further description should not 




■ * Th* routine then moves to block 45 which 
be required. Tne routine 




waits for a valid position being determined by the 




global position sensing circuit 12, and on a valid 
20 position appearing on the output of the global position 




sensing circuit 1 ? , the microprocessor 7 reads tne 




current position of the vehicle and moves to block 46. 

-;*-i^n a<5 the first read 
: Block 46 stores the current position as the 








position of the vehicle. 




25 The routine then moves to block 47 which reads iron, a 




^ ,„„v uo table stored in the general random access 
















i 
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memory 19 the first predetermined time interval which 
is to elapse between each time the check position 
rou t ine is call e d up. In other words, the time 



interval between the respective times that the current 
5 position ot the vehicle is re ad from tho global 

position sensing circuit 12. The routine then moves to 
block 48 which sets a timer (not shown) in the 



microprocesso r 7 to timo th e first predetermined time 



interval of ten minutes duration. The routine then 
10 moves to block 49, and in turn, to block 50, which 



respectively power down the global position sensing 
circuit 12, the mobile telephone 15 and the interface 
cir c uit 14. Tho routine then moves to block 51 which 



operates the control circuit 6 and in turn the 
15 remainder of the ap p aratus 1 into th o low power mode. 



The routine then cycles in block 52 checking the 
elapsed time since the timer was set by block 48. When 



block 52 determines that the elap s ed time is equal to 



the first predetermined time interval, the routine 
moves to block 53 which wakes up the control circu i t 3, 



i turn, the apparatus 1. 



Th e r out ine t hen moves to block 55 which calls up the 



check position routine which in turn activates the 
global position s e nsing circuit 12 for determining the 
new current position of the vehicle and moves to block 
56. Block 56 waits for the new valid current position 
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and reads the new current position £r„ the groU.1 
pn5 ition sensing circuit The routine then 

L* 57 WUlcb d e ter mi ne, by using the first comparator 



J th. difference in the rend current position end 

the stored first r e a d position , a nd .eyes to bioc* 58. 



Block 58 stores the difference determined oy 



the first 



compa: 



irat or 17 in the general random access memory 19- 



hinrt >>9 which reads the 
The routine then mov es to b l oc - .t « «nrc 



p*— difference from the general random access 
memory ». and the rout u. mcvcr t o Mo* <«■ 



compares the difference determined by the ■ txr« 
comparator 17 with the predetermined difference. If 

the second comparator 1, determines that the dittere^ 



determined by the f Ir-t comparator 17 does not exceed 
15 the predetermined difference the routine moves to bloc* 
61 W hich checks if the alarm apparatus 1 is -till in 
the armed state. If bo, bloc, 61 returns the routine 
to block 47. If bloc. 61 determines that the al ^" 



apparatus 1 is no longer in the armed state, the 
routine moves t o bloc* 52 w hi ch returns control of the 
microprocessor 7 to the calling programme- 

SUould bloc* 60 determine that the difference 



determined by the first comparator 17 is greater than 
the pred e termined d if ference, the routine moves to 



25 block G4 which activates the alarm circuit 0 for 

powering the alarm (not shown). The routine then moves 
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to block 65 which activates the interface circuit 14 
for powering up the mobile telephone 15 and dialling 


the central monitoring station. The routine then moves 




to block 66 and waits for an appropriate time for a 




5 line to be established beLween the mobile- telephone IS 




and the central monitoring station, and in turn moves 
to block 67 to check if a line has been established 




wiLlt the central monitoring station. If block 67 




determines that a line has been established the routine 




^0 moves to block 68 which outputs tho first signal to the 




mobile telephone 15 for relaying to the central 
monitoring station. The routine then moves to block 69 








t?~^ which waits for an appropriate time for an 

acknowledgement from the central monitoring station, 




15 and in turn moves to block 70 which checks if an 




acknowledgement has been received. If an 
acknowledgement has not been received the routine is 




• 

returned to block 65. Tf an acknowledgement is 




received, the routine is moved to block 71 which 
20 returns conUol of the microprocessor 7 to the calling 








programme. At that state, the calling programme may 
call up the routine of Fig. 2 again, under the control 




of the central monitoring station by a command receivea 




through the mobile telephone 15 and the interface 
25 circuit 14. In which case, the routine would be 








entered at block 47. This permits the central 
/~-\ monitoring station to determine if the vehicle is still 





















OSFIT000009645 



be ing moved, and also the current position of tho 
vehicle at the respective first predetermined time 



X„ the event that block 67 determines that a line has 



not been established the routrne is -Uurnod to blnrk 



Tn e value of the predetermined difference stored in the 
jmory 19 is a function of the 



general rand 



aUowable error in the global satellite positioning 
10 network this is to avoid false alarms. The 

p redetermined difference will dep endon the paxLicula^ 



global satellite positioning network being used. In 
the predetermined difference will 



the 



: GPS 1 



typically be set at seventy-live metroo, and i n the 
15 case of DGPS the predetermined difference will 
ty pi cally be set at two metres. 



.■to Figs. 3(a) and (b), the routine for 



determining if the vehrcle mo ve s outside t h e 
predetermined area will now be described. Bloc* BO 
■f rt, the routine which then move, to bloc, Bl wh ^ h 
checks if the alarm apparatus 1 is in the armed state, 
»n, the routine moves to block 82 which returns 



control of the micropro ce ssor 7 to th<» filing 
programme. Should block 81 determine that the alarm 
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apparatus 1 is disarmed, the routine moves to block 83 
which calls up the check position routine which has 






already been briefly described with reference to Fig. 






2 The routine then moves to block 84 which waits for 






5 a valid current position appearing on the output of the 






global position sensing circuit 12, and then reads the 
current position. The routine then moves to block 85 






which stores the current position read by block 84 and 






moves the routine to block 86. Block 86 reads the 
10 boundary coordinates of tho predetermined areas stored . 












in the general random access memory 19, and the routine 
moves to block 87 . Block 87 checks by the third 




/ -*-»v comparator 20 if the current position read by block 84 




is within the predetermined area. If block 87 
i5 determines that the current position is within the 








predetermined area, the routine moves to block 88. 




pmrk RR checks if the alarm apparatus is armed, and it 




so, the routine moves to block 89 which returns control 
of the microprocessor 7 to the calling programme. 








20 Should block 88 determine that the alarm appaiaLub is 
not armed, in other words, disarmed, the routine moves 




to block 90 which reads the second predetermined time 




interval from the general random access memory 19 and 
moves to block 91. Block 91 sets the timer to time the 








25 second predetermined time interval, and the routine 
/"~ % moves to block 92 which operates the alarm apparatus 1 
















1 
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in the low power mode for the duration ot Ll.« -cond 
predetermined time interval. The routine then cycles 
in ^ D3 unt il H» elapsed tin. fro, the t^e U,. 



timer is set by block 91 is equal to the second 
predet ^ . ,. f , time inte r v a l, and then the routine is 



.turned to bloc, 81 which again checks II Lhc vohicl. 
is armed, and repeats the routine. 



Should block 87 determine that the current position .s 
outside L he pr . d o tormi n ^ „raa the routine moves to 
bl ock 95 which activates the alarm cUcult for powcrin, 
the alarm (not shown) to indicate to the driver that 
thc v „ h ^i« has been moved outside the predete: 



area. The routine then moves to block 96 which 
^ L ivatos the i n t Pr face circuit for powering up the 



15 mobile telephone 15 to establish a line with the 

central monitoring station. The routine then moves to 
h1nrk ,7 to wait for a line to be established. After^ 



the wait period the routine moves to block 98 which 

<f a line has been established. If a line has 



not been established, th* r o utin e returns to block 96. 
On block 98 determining that a line has been 
established, the routine moves to 



outputs the second signal for relaying to the central 
station by the mobile telephone 15. The 



25 



routine then moves to block 100 which wa i t, for a 
waiting period for an acknowledgement from the central 
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monitoring station. After the waiting period the 
routine moves to block 101 which checks if an 






- acknowledgement has been received, and if an 






acknowledgement has not been received the routine 






75 returns to block 96. If block 101 determines that, an 






acknowledgement has been received, the routine is moved 
to block 88, which has already been described. 












Turning now to the first and second signals which are 

oiitpuLted by the control circuit 6, as discussed the 












10 first signal contains a message indicating tbat the 
vehicle has been moved while the apparatus is in the 






v armed state, and also contains the coordinates 






current position of the vehicle. The second signal 
contains a message indicating that the vehicle has been 












15 moved outside the predetermined area, and also uuhL^hs 
the coordinates of the current position of the vehicle. 






The first and second signals may be in analog or 






digital form, and may be suitable for receipt by a 
computer for subsequent display, so uwi. ««= ^ 












20 and coordinates ot the current position of the vehicle 
may be displayed on a monitor of a computer, for 






example, a personal computer, or alternatively, may be 






printed out under the control of a computer at the 

4.— .i ™^Hnrinn Nation Alternatively, the signals 
central monitoring slslxuh' mi.ci"u>.» -< 












25 may be in a form which is suitable for activating a 
/""^ voice synthesizer at the central monitoring station for 





















OSFIT000009649 



32 



. ^nnrHi nates of the current 
speaking the message and the uu^dmatc 

position of the vehicle. 








in use, with the alarm apparatus 1 installed in a 

t , aDoaratus 1 receiving 
vehicle, and s*t-up, on the alarm appara 








5 an appropriate radio signal thrush the „dm receiver 
W the state of the alarm apparatus 1 is changed from 




v Thus on receipt uf the appropriate 
its current state, mus, 




radio signal if the alarm apparatus has been in the 

^ a , a nn snnaratus is operated under 
disarmed state, the alarm apparatus 








: 10 the control ot the conUul circuit 6 in the armed 

sta te, and vice versa. The control circuit 3 operates 

, and 2(b) when the alarm 




j <-v,= r-«-wi-t-ine of Fiqs. 2(a) anu 
under the routine wj. ->-y \ 




' apparatus 1 i. o P «at e d in th. «~d state, and — 

* 1.^= and (b) when the alarm , 
the routine of Figs. -am* V 1 








1S apparatus is xn Lhe disarmed stat.. The routines of 

Figs . 2 and 3 are called up under the control of a main 




calling programme which yenerally controls the control 




circuit 6 . Accordingly, should the alarm circuit 1 U. 

t . nn in the arme d state, and an attempt is made to 
operating m tne cw.»«= 




20 move the vehicle, for example, by pushing the vehicle, 




on the alarm apparatus determining that the difference 
between the current position of the vehicle and the 








first read position of the vehicle exceeds Ll« 

H»tPrmined difference, the first alarm signal is 
predetermine'- 1 ux i. 




25 outputLed to the central monitoring station. The 




^ , . tnriM station may then take appropriate 
central monitoring statiuu i 
















1 
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action. Needless to say, while the apparatus 1 is in 
the armed state, if an attempt is made to break into 






| — the vehicle, this is determined by the monitoring - 






circuit 3, and the alarm circuit is operated for 

, . -i A^rfitinnallv. the 




5 powering up the venmie ■" fli »" " " 




control circuit 6 may also activate the interface 
circuit 14 for relaying a third signal to the central 




monitoring station, which wnnld contain a message 




indicating that the vehicle had been broken into and 
^[U would also give the location of the vehicle by the 








latitude and longitude coordinates of the position of 
the vehicle. 








While the alarm apparatus 1 is in the disarmed state, 
the routine of Fig. 3 monitors the position of the 








15 vehicle at the second predetermined time intervals- la 
the event of the vehicle moving outside the 




. • i _ + v, „ carnnH «?irmal is outputted to 

predetermined area the secona siynai i» 




the central monitoring station. 








It will of course be appreciated that whil« the 
20 boundary coordinates of the predetermined area have 




been described as being entered in the general randum 




access memory 19, during set-up of the apparatus, it 
w m he readily apparent that the predetermined area 








may be altered at any stage by an authorised person by 
/*~^ 25 merely changing the coordinates which define the 
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to d. I i e! =<.»^— i "- Tlii.0, may be 
carried out by connecting the input port 22 to , 




^ r. r inrtped mav be altered by 
suitable computer, or indeed, may 




downloading the new boundary coordinates through the 
. . .. ntro i of the central 
^ mobile telephone 15 under the control 








monitoring station. 




. ..naratus according to the 

The advantages of the apparatus ai * 




. invention are many, a particularly important advantage 

, . , . hv virtue of the fact that 
ot the apparatus is arhneved by virtue 








10 should an attest be made to move th« -hiclo to a 
remote location prior to breaking into the vehicle 




a1ana would not be heard, the alarm apparatus 

where the alarm wouia 




•' outputs » signal to a central monitoring station once 

.- „ rtot-pnniiies that the vehicle has 
the alarm apparatus determines 








— 15 „..„ moved. Such moving could, for o-ample, » earned 

„„ t by a thief pushing th. vehicle without entering the 




— or alternatively, by loading the vehicle onto 




« transporter, or indeed by to-ing the vehicie. 








another important advance of th, apparatus according 

•, ..-hisved when the alarm apparatus 
20 to th. invention is achieved when 




is suitable for determining if the vehicle has been 




moved outside a predetermined area. This feature of 
th. invention is particularly suitable for owners of 




— c „ fleets tor hire or the for monitoring the L_ 

25 position Of th. vehicle to determine if the vehicle is 

1 
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moved outside a predetermined area, for 
moved across a boarder from one country 
a n attempt to steal the vehicle or the 



Another important advantaqe of the apparatus according 








5 to the invention is that the power requirement from the 
vehicle battery is minimised due to the fact that the 




apparatus operates in a low power mode tor first a»J 




second predetermined time intervals, and in particular, 
for first predetermined time intervals when the vehicle 








10 is immobilised and the vehicle battery is not being 

charged. 








( whi le the apparatus according to the invention has been 
described for use in a motor vehicle, it will be 








readily apparent thaL the apparatus may be used in any 

boat 

15 other vehicle, for example, an aeroplane, a o , 




motorcycle or the like. It will also be appreciated 




that it is not essential that the alarm apparatus 
should comprise an alarm circuit. 








While the first predetermined time interval has been 




^0 described as being ten minutes duration, it will be 




readily apparent to those skilled in the art that the 
first predetermined time interval may be of any desired 




duiation, and may be factory set or set by the owner of 




th e vehicle, or in the case of the vehicle being owned 





by a fleet hire company, by the tleet owner or an 
authorised person. However, it is believed that 
optimise between minimising the power required 



tb." vehicle battery, and the need to effectively 
moni Lu x the vehicl e , a first predetermined tl» 



interval of the order ot ten minul.s is dooirable, 
although, it is believed that a first predetermined 
tim e int erval in the range of five routes Lo f if too 



minutes would be acceptable. 



Similarly, the second predeter m ined tim o int er v al while 
it has been described as being of one minute duration, 
may be of any other desired duration, and typically, 



ma y lie in the range from thirty seconds to fifteen 
»„d indeed the second predetermined time 



15 interval may be even longer or sm» 
first predetermined time interval. 
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CLAIMS 

I. Alarm apparatus for a vehicle for determining if 
*h« vehicle is moved, the apparatus being operable in 



i armed state and a disarmed state and comprising 
llobal position sensing circuit for 



communicating with a global satellite positioning 
network for determining the location of the vehicle, 
a control means for controlling the global 



position sensing circuit and for reading the state of 
■in the apparatus and for reading the global position 



sensing circuit at fi r st p r edetermined time interv al s 
when the apparatus is in the armed state for 
determining the position of the vehicle, the control 
means comprising 

a first storing means for storing the first read 



position each time th e apparatus is oper a ted in the 



armed state, 

a first comparing means for comparing the current 



position read from the global position sensing circuit 
20 with the first read position and for determining the 
diff c r o nco between the current position and the first 



read position, 

a second comparing means for c omp ari ng the 



difference determined by the first comparing means with 
25 a predetermined difference value, 

in tp rfane means operating under the control of 



the control means for interfacing the apparatus with a 
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transmission means, the interlace mean* 

responsive to the second comparing means determining 






tha . difference determined by the txrst cuiupa^wy 






means exceeds the predetermined difference value for 

* • 4- „ ; „„-,i »-n fhp transmission means for 
^ 5 outputting a first sxgnal to the transitu 












transmission to a central monitoxxug statxon for 
indicating that the vehicle has been moved, and 






a means for operating the apparatus in a low power 






m ode during each first predetermined time interval. 












10 2. Alarm apparatus as claimed in Claim 1 in which the 

^=,nnn the apparatus in the low power mode 
means for operating tne appaj-ii-u 






— i5 responsive to the second comparing moans deternnnxng . 






/ that the difference determined by the first comparing 

n, oa n* does not exceed the predetermined difference 
means aoe» ihju ^^^^ r 












15 value. 

3. Alarm apparaLus as claimed in Claim 1 or 2 in 












which the means for operating the apparatus xn vhm W 
power mode is responsive to the apparatus being in the 










20 4. Alar, apparatus a, H aimed in any preceding claim , 








in which the control means commences timxny each fxrst 
predetermined time interval after the second comparing 




mcanE detorm^ PS that the difference determined by the 




/~N first comparing means does not exceed the predetermined 
















1 
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n „ : 








difference value or when the first signal has Deen 
transmitted by the transmission means. 












5. Alarm apparatus as claimed in any preceding claim 
in which the interface means comprises an interface 












5 circuit for interfacing the apparatus with a mobile 
telephone. 












6. Alarm apparatus as claimed in Claim 5 in which the 
interface circuit comprises a means for dialling 












predetermined number on the mobile telephone. 






^ in 7 . A iarm apparatus as claimed in any precearng claim 






' in which the interface means comprises an interface 

. uit-h radio 
circuit, for interfacing the apparatus witn a 












transmitter . 






8. Alarm apparatus as claimed in Claim 7 in which the 






15 interface circuit comprises a means for activating the 
radio transmitter to transmit the first signal. 












9. Alarm apparatus as claimed in any preceding claim 




in which the control means comprises a ocl -"" 




means for storing parameters of boundaries of a 
20 predetermined area within which the vehicle can validly 








move . 
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XO. Alarm apparatus as claimed in Claim 9 in which the 

of 1-he alobal position 
control means reads the output of tne giooa y 






S ensinq circuit at second predetermined Lxme intervals 






when the apparatus is in the disarmed state for 

• • „ fho r.oc?ition of the vehicle, and the 
5 determining the position 01 












control means comprises a Lhird comparing means for 

. ^-tfinn nf the vehicle with the 
comparing the current position ot tne v 






predetermined area tor determining If the vehicle ,« 






outside the predetermined area. 






10 11. Alarm appaiatus as claimed in Claim 10 in which 






. ™oan«? is responsive to the third 
the interface means is 






— ^ comparing means foi uutputting a second signal to the 






transmission means for transmission to the. central ; 
monitoring station for indicating that the vehicle has 






T5 tl .uved outside the predetermined area. 






12. Alarm apparatus as claimed in Claim 11 in wnx 












the means for operating the apparatus in thu low power 
mode is responsive to the third comparing means 






determining that the current read position ox .U« 






20 vehicle is within the predetermined area for operating 

,„„ nr . uor mode during the next 
the apparatus m the low power raoa« y 












second predetermined time interval. 






n. Alarm apparatus as claimed in Claim 11 or 12 in 






, which the means for operating the apparatus in the low 
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power mode during each second preaei.«xiuxiw« 
interval is responsive to the apparatus being in the 




disarmed state. 




. - »i ™ ,„„„t„- a <, claimed in any of Claims 11 to 
14, Alarm apparatus as uiduiBu j.h j 








- 13 ±n which the con trol means Limes each cocond 

predetermined time interval after the tniro. cumpa y 




means determines that the current position ul Lhe 




vehicle is within the predetermined area, or after the 

^ cianni has been transmitted by the transmission 
second signal i.i.atwmxv ± 








10 means. 




— — 15. Alarm apparatus as claimed in any of Claims 11 to 




14 in which the second signal comprises a message for 
indicating that the vehicle has moved outside the 




predetermined area and the currpnt position of the : _ 




15 vehicle . 








16. Alarm apparatus as claimed in any preceding claim 
in which the first signal comprises a message 




indicating that, the vehicle has been moved and the 




current position of the vehicle. 








20 17. Alarm apparatus as claimed in any preceding claim 
in which the apparatus further comprises a vehicle 




mcnit-m-ing circuit, the monitoring circuit being 




\ responsive to the apparatus being in the armed state 
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£or monitoring for unauthorised entry to t H » vehicle. 



18. Alarm apparatus as claimed in Clal* 17 in wh ich^ 
the apparatus comprises a vehicle immobilising means, 
j mobilising means being responsive to the 



Lilt: — ximi i w^--' j 

5 apparatus being in th* a r med stat e for immobilising the 



vehicle. 



19. Alarm apparatus as claimed in Claim 17 or 18 in 
which the apparatus comprises an alarm activating 
Circuit for pow^ina an alarm, t h e alarm activating 



circuit being responsive to the vehicle monitoring 
circuit" detecting unau t h o ris e d entry to the vehicle. 



Alarm apparatus as claimed in any preceding claim 
in which th o alar m activating circuit is responsive to 



the second comparing means determining that the 
15 difference determin e d by t h * f i rst comparing means 



exceeds the predetermined difference value. 



AlarTn apparatus as claimed in any preceding 



in which the apparatus comprises a receiving means for 
xeceiving signal for operating the apparatus in the 



respective 



armed and disarmed sLat* 



»Tr. apparatus as claimed in any preceding 



, which the apparatus comprises an entry means for 
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entering the predetermined difference value into "che 
first storing means. 

23. Alarm apparatus as claimed in Claim 22 in which 
>h» »u Lr v means facilitat e s , mtty of the value of the 



~l first predetermined time interval into the i 
means . 



24. Alarm apparatus as claimed in Claim 22 or 23 in 
which tho entry me a ns facilitates entry of the 



parameters of the boundaries ot the P x«d«U^mined area 
into the second storing means. 

25. Alarm apparatus as claimed in any of Claims 22 to 
in which the entry means facilitates entry of the 



value of the second predete r mined time interval ■ 



26. Alarm apparatus as claimed in any preceding clai: 



15 in which the apparatus comprises a timing means for 
timing each predetermined time interval. 



27. Alarm apparatus for a vehicle for determining if a 
vehicle is moved, the alaim apparatus being 
substantially as described herein with reference to and 
as illustrated in the accompanying drawings. 



A method for determining if a vehicle is moved 
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wherein the vehicle comprises alar* appara.u* 

in an armed and a disced state and comprising a 






global position sensing circuit for com^nicating with 






a global satellite positioning network for determining 
5 the location of the vehicle, the method compnsx g 












steps of 

reading an output of the global position sensing 






cir ^, «t. first predetermined time intervals when the 






apparatus is in the armed state for determining the 
10 position of the vehicle, 












storing the first read position each time after 
the apparatus is operated in the armed state in a first 






v storinq means, 






comparing the current position read from the 

= 0 n«inn circuit with the first read 
15 global positron sensing circuit. 












position rn a first comparing means, and determining 

. „„ Q __ n, P rurrent position and the 

the difference between the current y 






first read position, 






comparing the difference determined by the txret 
,0 comparing means in a second comparing means with a 












predetermined difference value, 

outputting a first signal to a transmission means 
for transmission of the first signal to a central 










monitoring station for indicating that the vemn* _ 
25 been m oved if the difference deter.ined by the first 




— sparing moans the predetermined difference 




/""~~\ value, and 
















1 , , , , 
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operating the apparatus in a low power 
:h first predetermined time interval. 



29. A method as claimed in Claim 28 in which the alarm 

+h(» low Dower mode after the 
apparatus is operated in tne .low puwei — 








5 second comparing means determines thaL the difference . 
determined by the first comparing means does 




the predetermined difference. 




±u * Haimed in Claim 28 or 29 in which the 
30. A method as ciaimea in uj-ojjw 








alarm apparatus is operated in Lhe low powor mode 
10 during the first predetermined time intervals w 




apparatus is in the armed state. 




%i A method as claimed in any of Claims 2 B to 30 in 








which the method further comprises the step of 

=+- „rnnH redetermined time intervals in a 
comparing at second preaet-tjuiu-jicva 




15 third comparing means the current position of the 




vehicle with parameters of boundaries of a 
predetermined area stored in a second storing means 




within which the vehicle can val idly move for 




* , orm f„ in n if the vehicle is outside the predetermined 
determining n tne vcllll ' 1 ' : 




20 area when the apparatus is in the disarmed state. 




32. A method as claimed in Claim 31 in which the 




method further comprises the step of outputting a 




second signal for transmission to a central monitoring 
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station for indicting that th. v.hia. ha= «ved 
outside th. pred.ter»in.d in respond to th. tbltd 


n * maH in Claim 31 or 32 in which the 
53 A method as claimed in Claim s± 








' , ^ apparatus is op.r,t.d ... * "l» 

, ^ -„-ri i- imp interval after 
during each second predetermined tune mt 




t „- .hird comparing means has determined that the 




current position. of the vehicle is within the 
predetermined area. 








i in anv of Claims 31 to 33 in 
10 34 . A method as claimed in any oi ^ 




— „„ch the alarrc apparatus x, ^u- in th. i^P- 




■ ' ' ■ „de during a,=h ».cond pr^to^ined ti„. ihtorvai 

. . mii-arni! is disarmed. 

when the apparatus 








» «. h „rt as claimed in any of Claims 31 to 34 in 
35 . A method as ciajju | = i -» ■>• -« 




15 „hich ti^ng ot th. ^°nd prod...™, n.d tin., xnt.rv, ^ 




.ounces attar th. third sparing »..ns - 

r,f the vehicle is withm the 
that the current position of the venn-j. 




. ^ or- after the second signal has be«» 




predetermined area, or aitei 

omii-ted from the transmission means, 
transitu. ttea xium 








, n « A method as claimed in any of Claims 28 to 35 m 
„hich tiding ot e.ch first P r.d.t.r»in,d ti.. inters! 




ccmm ,^ „hon th, ^ond corcparin, -sans detenu,.., 




that th. di £f .«n« d« eOT in.d „ y th. £ir=t sparing 
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means does not exceed the predetermined different 
value, or when the first signal has been tranwuj. 






from the transmission means. 






„ „. ,_ claimed in anv of Claims 31 to 36 in 
37 , A raethoa as ciciuueu xn q"i 












5 which the second predetermined time interval Ixpb m 

the range of thirty seconds to fifteen minutes. 












38. A method as claimed in any of Claims 31 to 37 in 
which the second predetermined time interval lies in 






- the rang* of forty five seconds to five minutes. 












10 39. A method as claimed in any of Claims 31 to 38 in 






which the second predetermined time interval is in the 
order of sixty seconds. 












40. A method as claimed in any of Claims 28 to 39 in 
which Lli* first predetermined time interval lies in the 












15 range of five minutes to twenty minutes. 






dl. A method as claimed in any of Claims 28 tow in 






which the first predetermined time interval lies in the 
range of eight minutes to fifteen minutes. 












42. A method as claimed in any of Claims 28 to 41 m 




7 0 which the first predetermined time interval is xn w» 




/""N order of ten minutes. 
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43 A method as claimed in any of Claims 28 to 42 in 
which the predetermined difference value is stored in ■ 
lo ok-u p table. 



44, A met hod as claimed in any of Claims 28 to 43 i, 



5 which the predetermined diligence val 
during set-up of the apparatus. 



45. A method as claimed in any of Claims 28 to 44 in 
^.H the predetermined difference value is a function 



, £ the allowable e .r or in the glob al satellite position 



10 network. 



46. A method as claimed in any of Claims 28 to « in 
which the value of each predetermined time interval is 



stored in a look up ta bl e. 



A method as claim e d in a n y of Claims 28 to 46 in 



15 which the value of each predetermined time 
entered during set-up of the apparatus. 



48 . A method as claimed in any of Claims 28 to 47 in 
c j r n„it in the apparatus is activated 



which an ala 



t or powering an alarm when the second comparing me a ns 
determines that the difference determined by the first 
comparing means exceeds the predetermined diligence - 
value. 



20 
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49. A method as claimed in Claim 48 when dependent on 
Claim 31 in which the alarm circuit is activated for 






~^„r. an alarm when the third comparing means, 
powering an axaj-m wucn ^ 






determines that the current position of the vehicle is 
5 outside the predetermined area. 












50. A method for determining if a vehicle is moved, the 






method being substantially as described herexn with 






reference to and as illustrated in the accompanying 
drawings. 
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